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SPEAKER MODULE FOR MOBILE DEVICE However , advances in technology have allowed recent 
AND MOBILE DEVICE HAVING DUCT mobile devices to be thinner Recent mobile devices also 

RADIATION STRUCTURE provide various functions according to a convergence trend . 
Because more capabilities are being provided in a smaller 

CROSS - REFERENCE TO RELATED 5 volume , it has become difficult for recent mobile devices to 
APPLICATION ( S ) secure enough mounting space for the speaker module 10 . 

That is , a size of the speaker module 10 is limited by the 
This application is a continuation application of prior available space in the mobile device . When a sound signal 

application Ser . No. 15 / 273,282 , filed Sep. 22 , 2016 , which is radiated to a side surface , as in the speaker module 10 
is a continuation application of prior application Ser . No. shown in FIGS . 1A and 1B , a size of the duct 12 in which 
13 / 770,628 , filed Feb. 19 , 2013 , which was based and a sound signal is radiated is further limited . In this way , as 
claimed priority under 35 U.S.C. $ 119 ( a ) of a Korean patent a size of the duct 12 is limited , the speaker module 10 has 
application number 10-2012-0019346 , filed on Feb. 24 , difficulty in securing a satisfactory sound performance . 
2012 , in the Korean Intellectual Property Office , the disclo- When the protection member 13 for preventing a foreign 
sures of each of which are incorporated by reference herein substance from being injected is attached , it becomes diffi 
in its entireties . cult for the speaker module 10 to provide a satisfactory 

sound performance due to a sound pressure decrease by the 
BACKGROUND OF THE INVENTION protection member 13 . 

Therefore , a need exists for a system and method for an 
1. Field of the Invention improved speaker module for a mobile device and a mobile 

device having a duct radiation structure . 
The present invention relates to a speaker module for a The above information is presented as background infor 

mobile device and a mobile device having a duct radiation mation only to assist with an understanding of the present 
structure . More particularly , the present invention relates to 25 disclosure . No determination has been made , and no asser 
a speaker module for a mobile device and a mobile device tion is made , as to whether any of the above might be 
having a duct radiation structure that can improve a sound applicable as prior art with regard to the present invention . 
performance by changing a shape of an opening surface of 
a duct to which a protection member for preventing a foreign SUMMARY OF THE INVENTION 
substance from being injected is attached . 

Aspects of the present invention are to address the above 
2. Description of the Related Art mentioned problems and / or disadvantages and to provide at 

least the advantages described below . Accordingly , an aspect 
Nowadays , due to the remarkable development of infor- of the present invention is to provide a speaker module for 

mation and communication technology and semiconductor 35 a mobile device and a mobile device having a duct radiation 
technology , the use of mobile devices has rapidly increased structure that can minimize deterioration of a sound perfor 
and become widespread . More particularly , a recent mobile mance due to a protection member by changing a shape of 
device performs mobile convergence including a function of a duct in order to increase an area of an opening surface of 
other terminals as well as each traditional intrinsic function . the duct from which a sound signal is radiated . 
For example , a recent mobile communication terminal pro- 40 In accordance with an aspect of the present invention , a 
vides a multimedia function such as a television viewing speaker module fastened to a mobile device is provided . The 
function ( e.g. , mobile broadcasting such as Digital Multi- speaker module includes a speaker for outputting a sound 
media Broadcasting ( DMB ) or Digital Video Broadcasting signal , a body in which the speaker is mounted , a duct 
( DVB ) ) , a music reproduction function ( e.g. , Motion Picture connected to the body for forming a radiation path of a 
Experts Group ( MPEG ) Audio Layer - 3 ( MP3 ) ) , and a mov- 45 sound signal output from the speaker , and a protection 
ing picture reproduction function , in addition to a general member attached to an opening surface of the duct for 
communication function such as voice communication and preventing a foreign substance from entering the speaker 
a character messaging service . As the multimedia use of module , wherein the opening surface has an area larger than 
mobile devices has grown , interest has correspondingly an area of a cross - sectional opening surface formed verti 
increased in a sound performance of a speaker module . 50 cally with respect to a length direction of the duct . 
Accordingly , the number of mobile devices using a speaker In accordance with another aspect of the present inven 
module having a duct radiation structure has also increased . tion , a speaker module fastened to a mobile device is 

FIGS . 1A and 1B are a perspective view and a cross- provided . The speaker module includes a speaker for out 
sectional view illustrating an external appearance and a putting a sound signal , a body in which the speaker is 
section of a speaker module having a duct radiation structure 55 mounted , a duct connected to the body and including a first 
according to the related art . opening surface , a second opening surface , and a third 

Referring to FIGS . 1A and 1B , a speaker module 10 opening surface , which are a radiation path of a sound signal 
having a duct radiation structure includes a speaker 14 for output from the speaker , and a protection member attached 
outputting a sound signal , a body 11 in which the speaker 14 to the second opening surface and for preventing a foreign 
is mounted , a duct 12 extended from one surface of the body 60 substance from entering the speaker module , wherein the 
11 for guiding a sound signal of the speaker 14 to be radiated first opening surface is formed at one side end of the duct , 
to one surface , a soundproof member 15 attached to an the second opening surface is formed within the duct , the 
opening surface of the duct 12 , and a protection member 13 third opening surface is formed to expose the second open 
attached to the soundproof member 15 for preventing a ing surface , and an area of the second opening surface has 
foreign substance from entering the speaker module 10. It is 65 an area larger than an area of a cross - sectional opening 
preferable that the speaker module 10 has a size to improve surface formed vertically with respect to a length direction 
a sound performance . of the duct . 
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In accordance with another aspect of the present inven- FIGS . 10A and 10B are graphs illustrating sound perfor 
tion , a speaker module fastened to a mobile device is mance measurement results of a speaker module of the 
provided . The speaker module includes a speaker for out- related art and speaker modules of exemplary embodiments 
putting a sound signal , a body in which the speaker is of the present invention . 
mounted , a duct connected to the body and having a first 5 Throughout the drawings , it should be noted that like 
opening surface and a second opening surface for radiating reference numbers are used to depict the same or similar 
a sound signal output from the speaker , and a protection elements , features , and structures . 
member attached to enclose the first opening surface and the 
second opening surface for preventing a foreign substance DETAILED DESCRIPTION OF EXEMPLARY 
from entering the speaker module , wherein the first opening 10 EMBODIMENTS 
surface is formed vertically or inclined with respect to a 
length direction of the duct , and the second opening surface The following description with reference to the accom 
is formed parallel to or inclined to a length direction of the panying drawings is provided to assist in a comprehensive 
duct . understanding of exemplary embodiments of the invention 

In accordance with another aspect of the present inven- 15 as defined by the claims and their equivalents . It includes 
tion , a mobile device having a duct radiation structure is various specific details to assist in that understanding but 
provided . The device includes a case in which a speaker these are to be regarded as merely exemplary . Accordingly , 
module including a first duct for forming a radiation path of those of ordinary skill in the art will recognize that various 
a sound signal is mounted , and a second duct formed in the changes and modifications of the embodiments described 
case for radiating a sound signal of the speaker module to the 20 herein can be made without departing from the scope and 
outside , wherein the second duct includes a protection spirit of the invention . In addition , descriptions of well 
member for preventing a foreign substance from entering the known functions and constructions may be omitted for 
speaker module . clarity and conciseness . 

Other aspects , advantages , and salient features of the The terms and words used in the following description 
invention will become apparent to those skilled in the art 25 and claims are not limited to the bibliographical meanings , 
from the following detailed description , which , taken in but , are merely used by the inventor to enable a clear and 
conjunction with the annexed drawings , discloses exemplary consistent understanding of the invention . Accordingly , it 
embodiments of the invention . should be apparent to those skilled in the art that the 

following description of exemplary embodiments of the 
BRIEF DESCRIPTION OF THE DRAWINGS 30 present invention is provided for illustration purpose only 

and not for the purpose of limiting the invention as defined 
The above and other aspects , features , and advantages of by the appended claims and their equivalents . 

certain exemplary embodiments of the present invention will It is to be understood that the singular forms “ a , ” “ an , ” 
be more apparent from the following description taken in and “ the ” include plural referents unless the context clearly 
conjunction with the accompanying drawings , in which : 35 dictates otherwise . Thus , for example , reference to “ a com 
FIGS . 1A and 1B are a perspective view and a cross- ponent surface ” includes reference to one or more of such 

sectional view illustrating an external appearance and a surfaces . 
section of a speaker module having a duct radiation structure A mobile device according to an exemplary embodiment 
according to the related art ; of the present invention is a small - sized terminal including 
FIG . 2 is a perspective view illustrating an external 40 a speaker module , and includes a mobile communication 

appearance of a speaker module according to a first exem- terminal , a Personal Digital Assistant ( PDA ) , a smart phone 
plary embodiment of the present invention ; terminal , a Moving Picture Experts Group ( MPEG ) audio 

FIG . 3 is a cross - sectional view illustrating a speaker layer - 3 ( MP3 ) player , and a Portable Multimedia layer 
module according to the first exemplary embodiment of the ( PMP ) . 
present invention ; FIG . 2 is a perspective view illustrating an external 

FIG . 4 is a perspective view illustrating an external appearance of a speaker module according to a first exem 
appearance of a speaker module according to a second plary embodiment of the present invention . FIG . 3 is a 
exemplary embodiment of the present invention ; cross - sectional view illustrating a speaker module according 
FIG . 5 is a cross - sectional view illustrating a speaker to the first exemplary embodiment of the present invention . 

module according to the second exemplary embodiment of 50 Referring to FIGS . 2 and 3 , a speaker module 100 
the present invention ; according to the first exemplary embodiment of the present 

FIGS . 6A and 6B are a perspective view and a cross- invention includes a body 110 , a duct 120 , a protection 
sectional view illustrating an external appearance and a member 130 , a speaker 140 , and a soundproof member 150 . 
section of a speaker module according to a third exemplary The speaker 140 is mounted within the body 110 , and a 
embodiment of the present invention ; 55 sound signal output from the speaker 140 may be radiated to 
FIGS . 7A and 7B are a perspective view and a cross- the outside through a passage formed with the body 110 and 

sectional view illustrating an external appearance and a the duct 120. That is , a sound signal output from the speaker 
section of a speaker module according to a fourth exemplary 140 may be radiated to the outside through an opening 
embodiment of the present invention ; surface of the duct 120. Particularly , the duct 120 according 
FIGS . 8A and 8B are a perspective view and a cross- 60 to the first exemplary embodiment of the present invention 

sectional view illustrating an external appearance and a includes a first opening surface 121 , a second opening 
section of a speaker module according to a fifth exemplary surface 122 , and a third opening surface 123. The first 
embodiment of the present invention ; opening surface 121 is formed in various forms ( e.g. , a 
FIG . 9 is a cross - sectional view illustrating a fastened stepwise form ) such as a vertical form or a form inclined 

shape of a speaker module and a mobile device having a duct 65 with respect to a length direction of the duct 120. The second 
radiation structure according to an exemplary embodiment opening surface 122 is formed at one side end of the duct 
of the present invention ; and 120. The third opening surface 123 is formed to expose the 

45 
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second opening surface 122. Specifically , the second open- In FIGS . 4 and 5 , a soundproof cover 224 is formed 
ing surface 122 is formed to have an area larger than that of separately , but the present invention is not limited thereto . 
a cross - sectional opening surface formed vertically with For example , the soundproof cover 224 may be integrally 
respect to a length direction of the duct 120 . formed with another part which is one of constituent ele 

The first opening surface 121 is in contact with a hole ( not 5 ments of the speaker module 200. Alternatively , the third 
shown , hereinafter , a speaker hole ) formed in a case of a opening surface 223 may be soundproof - processed by body 
mobile device ( not shown ) . That is , a sound signal output of the mobile device . For this , the body of the mobile device 
from the speaker 140 is radiated to the outside of a mobile may include a constituent element ( e.g. , a bracket ) for 
device ( not shown ) through a speaker hole . In this case , the blocking the third opening surface 223. In this case , by 
soundproof member 150 for preventing leakage of a sound attaching a soundproof member ( e.g. , poron and sponge ) 
signal is positioned between the speaker hole and the first between the constituent element and the third opening 
opening surface 121. The soundproof member 150 may surface 223 , a soundproof effect can be increased . Alterna 
formed of various appropriate materials such as sponge , tively , in another exemplary embodiment of the present 
poron , and rubber . invention , by not separately forming a constituent element 

The second opening surface 122 is a surface to which a for blocking the third opening surface 223 in the body of the 
protection member 130 for preventing a foreign substance mobile device and by attaching a soundproof member 
from entering the speaker module is attached , and it is between the body of the mobile device and the third opening 
preferable that an area S2 of the second opening surface 122 surface 223 , a soundproof process may be performed . 
be larger than an area S1 of the first opening surface 121. 20 In FIGS . 2 to 5 , one protection member is attached to the 
The protection member 130 may be formed with mesh and second opening surfaces 122 and 222 , but the present 
non - woven cloth . An audio signal passes through the pro- invention is not limited thereto . That is , in another exem 
tection member 130 with low sound signal transfer resis- plary embodiment of the present invention , one or more 
tance . A plurality of holes ( i.e. , net knot ) are formed in the protection members may be attached to the speaker modules 
protection member 130. In order to enhance a foreign 25 100 and 200. For example , a protection member may be 
substance prevention effect , it is preferable that a size of a further attached to the first opening surfaces 121 and 221 of 
hole of the protection member 130 be small . However , as a the speaker modules 100 and 200. In this case , the protection 
size of the hole reduces , the sound signal transfer resistance member attached to the first opening surfaces 121 and 221 
increases . may be more sparsely spaced than , i.e. , may have a hole size 

The third opening surface 123 is formed to easily attach 30 larger than , a protection member attached to the second 
the protection member 130 to the second opening surface opening surfaces 122 and 222. Alternatively , when an area 
122 . of the first opening surfaces 121 and 221 and the second 
As described above , as a ructure of the duct 120 of the opening surfaces 122 and 222 is larger than that of a 

speaker module 100 is changed , the speaker module 100 cross - sectional opening surface formed vertically with 
according to the first exemplary embodiment of the present 35 respect to a length direction of the duct , a protection member 
invention can reduce sound pressure deterioration due to the attached to the first opening surfaces 121 and 221 and the 
protection member 130 , compared with the speaker module second opening surfaces 122 and 222 may have the same 
10 of the related art . This is because an area of an opening hole size . 
surface to which the protection member 130 is attached is FIGS . 6A and 6B are a perspective view and a cross 
large compared with a case of the relate art and thus as a 40 sectional view illustrating an external appearance and a 
sound signal is radiated through a wide area , the transfer section of a speaker module according to a third exemplary 
resistance to a sound signal passing through the protection embodiment of the present invention . 
member 130 is relatively small . Referring to FIGS . 6A and 6B , a speaker module 300 
FIG . 4 is a perspective view illustrating an external according to the third exemplary embodiment of the present 

appearance of a speaker module according to a second 45 invention includes a speaker 340 for outputting a sound 
exemplary embodiment of the present invention . FIG . 5 is a signal , a body 310 in which the speaker 340 is mounted , a 
cross - sectional view illustrating a speaker module according duct 320 for forming a radiation path of a sound signal 
to the second exemplary embodiment of the present inven- output from the speaker 340 , and a protection member 330 
tion . attached to an opening surface 321 of the duct 320 . 

Referring to FIGS . 4 and 5 , a speaker module 200 50 The speaker module 300 according to the third exemplary 
according to the second exemplary embodiment of the embodiment of the present invention has an opening surface 
present invention includes a body 210 , a duct 220 , a pro- 321 , unlike the speaker modules 100 and 200 according to 
tection member 230 , a speaker 240 , and a soundproof the first exemplary embodiment and the second exemplary 
member 250. The speaker module 200 according to the embodiment . In this case , the opening surface 321 is not 
second exemplary embodiment of the present invention is 55 formed vertically with respect to a length direction of the 
similar to the speaker module 100 according to the first duct 320. This is to enable the opening surface 321 to have 
exemplary embodiment . However , the speaker module 200 an area larger than that of a cross - sectional opening surface 
according to the second exemplary embodiment of the formed vertically with respect to a length direction of the 
present invention includes a soundproof cover 224 fastened duct 320. For example , when a length direction of the duct 
to the third opening surface 223. The soundproof cover 224 60 320 is assumed to ' 0 °° , the opening surface 321 of the duct 
prevents a sound signal from being distributed and output to 320 may be formed to have a tilt angle , essentially any angle 
a third opening surface 223. That is , the speaker module 200 except for ' 900 ' and “ 270 ° ' , which are angles having a 
according to the second exemplary embodiment of the minimum sectional area , and ‘ 180 ° ' and “ 360 ° ' , which are 
present invention prevents performance deterioration of a angles parallel to a length direction of the duct 320 . 
sound signal occurring as the sound signal is distributed and 65 The speaker module 300 according to the third exemplary 
output to the first opening surface 221 and the third opening embodiment of the present invention has one opening sur 
surface 223 . face , unlike the speaker modules 100 and 200 according to 
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the first exemplary embodiment and the second exemplary to one opening surface having a narrow area like the related 
embodiment respectively , and thus the protection member art but instead forms one or more opening surfaces , and thus 
330 is more easily attached . a protection member may be attached to a relatively wide 

The speaker module 300 is fastened to the body of the area compared to the related art , thereby minimizing dete 
mobile device . In this case , a sound signal of the speaker 5 rioration of a sound performance due to the protection 
module 300 is radiated to the outside through a speaker hole member . 
formed in a side surface of the body of the mobile device . The speaker module 400 is fastened to the body of the 
However , as the opening surface 321 has a tilt , the opening mobile device . When the speaker module 400 is fastened to 
surface 321 and the body of the mobile device do not fully the body of the mobile device , a sound signal of the speaker 
contact each other , and a gap may be formed between the 10 440 is radiated to the outside of the speaker module 400 
opening surface 321 and the body of the mobile device . Due through the first opening surface 421 and the second opening 
to the gap , all sound signals are not output to the outside surface 422 of the duct 420 , and is radiated to the outside 
through a speaker hole , and some sound signal may be through a speaker hole formed at one side ( e.g. , a side 
leaked . In order to prevent the leakage of such a sound surface ) of the body of the mobile device . In this case , when 
signal , the body of the mobile device includes a duct 15 the second opening surface 422 is blocked by the body of the 
structure ( not shown , hereinafter , a second duct ) coupled to mobile device , a sound signal is radiated through only the 
the duct 320 ( hereinafter , a first duct ) of the speaker module first opening surface 421 , and thus the same problem as that 
300. That is , as a second duct coupled to the first duct 320 of the related art occurs . In order to prevent this , it is 
is provided in the body of the mobile device , a sound signal preferable that the body of the mobile device be formed so 
output from the speaker module 300 may be radiated to the 20 as to not block the second opening surface 422 of the 
outside without leakage . In this way , when the second duct speaker module 400. For example , the body of the mobile 
is formed in the body of the mobile device , the protection device may include a device ( e.g. , a duct , a gap ) for 
member 330 may be attached to an opening surface of the transferring a sound signal output through the second open 
second duct . The opening surface of the second duct is ing surface 422 to the speaker hole . Further , it is preferable 
opposite to the opening surface of the first duct 320 . 25 that an upper end area of a soundproof member 450 is 

In FIGS . 6A and 6B , one side end of the duct 320 to which removed . This is to prevent a problem that a sound signal 
the protection member 330 is attached has a tilt , but one side radiated through the second opening surface 422 is not 
end of the duct 320 of the speaker module 300 may be transferred to the outside through the speaker hole of the 
formed in various forms having a surface larger than an case by the soundproof member 450 . 
opening surface of the speaker apparatus 10 of the related 30 FIGS . 8A and 8B are a perspective view and a cross 
art . For example , one side end of the duct 320 of the speaker sectional view illustrating an external appearance and a 
module 300 may be formed in a protruded form while section of a speaker module according to a fifth exemplary 
having a tilt such as ' < ' and ̀ > ' or in a protruded form while embodiment of the present invention . 
having a curvature such as ' ( and ) ' . Alternatively , by Referring to FIGS . 8A and 8B , a speaker module 500 
forming one side end of the duct 320 to which the protection 35 according to the fifth exemplary embodiment of the present 
member 330 is attached in a stepwise form , an area to which invention includes a body 510 , a duct 520 , a protection 
the protection member 330 is attached may be increased . member 530 , a speaker 540 , and a soundproof member 550 . 
One side end structure of the duct 320 may be applied to the The speaker module 500 according to the fifth exemplary 
foregoing first and second exemplary embodiments of the embodiment of the present invention has a structure similar 
present invention , and to the third exemplary embodiment 40 to that of the speaker modules 100 and 200 according to the 
through a fifth exemplary embodiment to be described later . first exemplary embodiment and the second exemplary 

FIGS . 7A and 7B are a perspective view and a cross- embodiment , respectively . The speaker module 500 accord 
sectional view illustrating an external appearance and a ing to the fifth exemplary embodiment of the present inven 
section of a speaker module according to a fourth exemplary tion includes a soundproof cover 524 fastened to an opening 
embodiment of the present invention . 45 surface above protection member 530. The soundproof 

Referring to FIGS . 7A and 7B , a speaker module 400 cover 524 prevents a sound signal from being distributed 
according to the fourth exemplary embodiment of the pres- and output to the opening surface above protection member 
ent invention includes a speaker 440 for outputting a sound 530. However , the protection member 530 is attached in 
signal , a body 410 in which the speaker 440 is mounted , a different forms than in the previous embodiments . Specifi 
duct 420 for forming a radiation path of a sound signal 50 cally , in the first exemplary embodiment and the second 
output through the speaker 440 , and a protection member exemplary embodiment , the protection members 130 and 
430 attached to the duct 420 to prevent a foreign substance 230 have a vertical tilt , but the protection member 530 of the 
from entering the speaker module . speaker module 500 according to the fifth exemplary 

The duct 420 includes a first opening surface 421 verti- embodiment has a tilt in a horizontal direction , as shown in 
cally formed at one side of the duct 420 , and a second 55 FIGS . 8A and 8B . In FIGS . 8A and 8B , the speaker module 
opening surface 422 formed parallel to a length direction of 500 includes one protection member 530 , but the present 
the duct 420. The protection member 430 is attached to invention is not limited thereto . That is , as described above , 
enclose the first opening surface 421 and the second opening the speaker module 500 may include a plurality of protection 
surface 422 . members . 
The speaker module 400 according to the fourth exem- 60 FIG . 9 is a cross - sectional view illustrating a fastened 

plary embodiment of the present invention has one or more shape of a speaker module and a mobile device having a duct 
opening surfaces , and as the protection member 430 is radiation structure according to an exemplary embodiment 
attached to the one or more opening surfaces , a sound of the present invention . 
performance ( sound pressure ) is prevented from being dete- Referring to FIG . 9 , a mobile device 700 according to an 
riorated by the protection member 430. That is , the speaker 65 exemplary embodiment of the present invention includes a 
module 400 according to the fourth exemplary embodiment body 710 in which a speaker module 600 is mounted and a 
of the present invention does not attach a protection member second duct 720 formed in the body 710 for radiating a 
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sound signal of the speaker module 600 to the outside . The tion are generally lower in THD than the speaker module 10 
mobile device 700 according to an exemplary embodiment of the related art . This means that a level of a harmonic 
of the present invention includes a protection member 730 component included in a signal output from the speaker 
for preventing a foreign substance from entering the inside modules 100 and 200 according to exemplary embodiments 
of the second duct 720 . 5 of the present invention is low . That is , it can be seen that a 

The second duct 720 includes a first opening surface performance of the speaker modules 100 and 200 according 
contacting with a first duct 620 , a second opening surface to exemplary embodiments of the present invention is 
formed within the second duct 720 and to which the pro- improved , compared with the speaker module 10 of the 
tection member 730 is attached , and a third opening surface related art . 
positioned at an opposite side surface of the first opening 10 FIGS . 10A and 10 B illustrate measurement results of the 
surface for radiating a sound signal to the outside . Further , speaker modules 100 and 200 according to only the first 
the mobile device 700 includes a soundproof member 650 exemplary embodiment and the second exemplary embodi 
positioned between the first opening surface of the second ment of the present invention . However , a performance of 
duct 720 and an opening surface of the first duct 620 for the speaker modules 300 , 400 , and 500 according to the 
transferring a sound signal output from a speaker 640 15 third , fourth , and fifth exemplary embodiments of the pres 
without leakage from the first duct 620 to the second duct ent invention , and the speaker module 600 fastened to a 
720. The mobile device 700 may include a plurality of mobile device having a duct radiation structure described in 
protection members . For example , the mobile device 700 FIG . 9 , is similarly improved in comparison to the speaker 
may further attach a protection member 750 to the third module 10 of the related art . 
opening surface . In this case , the protection member 750 20 In the foregoing description , it has been described that a 
attached to the third opening surface may have a hole size protection member is attached to a duct formed in a speaker 
greater than or equal to the protection member 730 attached module or a mobile device body . However , the present 
to the inside of the second duct 720 . invention is not limited thereto . For example , in an exem 

FIGS . 10A and 10B are graphs illustrating a sound plary embodiment of the present invention , a protection 
performance measurement result of a speaker module of the 25 member may be doubly attached . That is , in an exemplary 
related art and speaker modules of exemplary embodiments embodiment of the present invention , a protection member 
of the present invention . FIG . 10A is a graph illustrating a may be attached to a duct and a speaker hole of a body of 
sound pressure measurement result of each speaker module , a mobile device . In this case , it is preferable to attach a 
and FIG . 10B is a graph illustrating a Total Harmonic protection member in which a size of a hole is relatively 
Distortion ( THD ) measurement result of each speaker mod- 30 large to the speaker hole and the duct . Alternatively , in a 
ule . When a sine wave which is a single frequency is input , structure of the first exemplary embodiment and the second 
THD is a ratio of the level sum of a harmonic component exemplary embodiment of the present invention , a protec 
included in an output signal and an output signal level . That tion member may be doubly attached to a first opening 
is , as a THD value is low , a performance of the speaker is surface and a second opening surface . In this way , according 
good . 35 to the present invention , by attaching a protection member 

Referring to FIG . 10A , a first graph A is a sound pressure having a relatively large hole size to an opening surface , 
graph of the speaker module 10 of the related art , a second sound pressure deterioration by a protection member is 
graph B is a sound pressure graph of the speaker module 100 reduced , and by attaching a plurality of protection members , 
according to the first exemplary embodiment of the present due to an increased area of a hole size of the protection 
invention , and a third graph C is a sound pressure graph of 40 member , a possibility of a foreign substance entering the 
the speaker module 200 according to the second exemplary speaker module can be minimized . 
embodiment of the present invention . When comparing the As described above , a speaker module for a mobile device 
first graph A to the third graph C , it can be seen that a sound and a mobile device having a duct radiation structure 
pressure of the speaker modules 100 and 200 according to according to an exemplary embodiment of the present 
exemplary embodiments of the present invention is gener- 45 invention can increase an area of an opening surface to 
ally increased , compared with the speaker module 10 of the which a protection member is attached by changing a shape 
related art . More specifically , it can be seen that the speaker of a duct in which a sound signal is radiated . In this way , as 
modules 100 and 200 according to exemplary embodiments an area of the opening surface is increased , a sound perfor 
of the present invention are similar in a frequency band , or mance deterioration problem by the protection member can 
a sound pressure of about 1 decibel ( dB ) to 6 dB is increased , 50 be improved . That is , a sound performance of the speaker 
compared with the speaker module 10 of the related art . module can be improved . 
Further , when comparing the second graph B and the third While the invention has been shown and described with 
graph C , it can be seen that a sound pressure of the speaker reference to certain exemplary embodiments thereof , it will 
module 200 according to the second exemplary embodiment be understood by those skilled in the art that various changes 
is further increased in an intermediate and large band , from 55 and form and details may be made therein without departing 
about 900 Hertz ( Hz ) to about 3000 Hz and again from about from the spirit and scope of the invention as defined in the 
4500 Hz to about 7500 Hz , compared with the speaker appended claims and their equivalents . 
module 100 according to the first exemplary embodiment . What is claimed is : 
A fourth graph A ' is a THD graph of the speaker module 1. A mobile communication device comprising : 

10 of the related art , a fifth graph B ' is a THD graph of the 60 a speaker module ; and 
speaker module 100 according to the first exemplary a body of the mobile communication device to which the 
embodiment of the present invention , and a sixth graph C ' is speaker module is fastened , 
a THD graph of the speaker module 200 according to the wherein the speaker module comprises : 
second exemplary embodiment of the present invention . a first body portion including a recess formed in at least 
When comparing with the fourth graph A ' to the sixth graph 65 one part of the first body portion , 
C ' , it can be seen that the speaker modules 100 and 200 a speaker disposed in the recess such that a sound 
according to exemplary embodiments of the present inven outputting side of the speaker is exposed , and 
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a second body portion coupled to the first body portion 11. A speaker module configured for installation in an 
on which the speaker is disposed , electronic device , the speaker module comprising : 

wherein the first body portion and the second body a first body portion including a recess formed in at least 
portion form a passage configured to block sound one part of the first body portion ; 
output from the speaker disposed in the recess from 5 a speaker disposed in the recess such that a sound out 

putting side of the speaker is exposed ; and propagating in a first body portion direction and a a second body portion coupled to the first body portion on second body portion direction , and to propagate side- which the speaker is disposed , 
ways along the passage in an opening direction formed wherein the first body portion and the second body 
at an end of the passage , the opening being tilted portion form a passage configured to block sound 
relative to a direction of the passage , and output from the speaker disposed in the recess from 

wherein the opening is configured to pass sound output propagating in a first body portion direction and a 
from the sound outputting side to an exterior of the second body portion direction , and to propagate side 
speaker module . ways along the passage in an opening direction formed 

2. The mobile communication device of claim 1 , further at an end of the passage , the opening being tilted 
relative to a direction of the passage , comprising : wherein the opening is configured to pass sound output a protector disposed on the first body portion and the 

second body portion at the opening , an area of the from the sound outputting side to an exterior of the 
protector being larger than a cross - sectional area of the speaker module , and 
passage at the end thereof . wherein the first body portion and the second body 

3. The mobile communication device of claim 2 , wherein portion together are configured to block sound output 
the protector is disposed between the body of the mobile from the sound outputting side of the speaker except 
communication device and the opening of the speaker through the opening . 
module by fastening the speaker module to the body of the 12. The speaker module of claim 11 , further comprising : 
mobile communication device . a protector disposed on the first body portion and the 

4. The mobile communication device of claim 1 , wherein second body portion at the opening , an area of the 
the first body portion and the second body portion comprise protector being larger than a cross - sectional area of the 
different lengths at the opening such that the opening is passage at the end thereof . 
inclined relative to at least one of the first body portion or the 13. The speaker module of claim 11 , wherein the first 
second body portion . body portion and the second body portion comprise different 

5. The mobile communication device of claim 1 , wherein lengths at the opening such that the opening is inclined 
the first body portion and the second body portion respec relative to at least one of the first body portion or the second 
tively comprise soundproof members for blocking sound . body portion . 

6. The mobile communication device of claim 5 , wherein 14. The speaker module of claim 11 , wherein the first 
the first body portion and the second body portion are body portion and the second body portion respectively 
coupled to each other to form the passage such that sound comprise soundproof members for blocking sound . 
output for the speaker is blocked at another end of the 15. The speaker module of claim 11 , wherein the first 
passage except for the opening . body portion and the second body portion are coupled to 

7. The mobile communication device of claim 1 , wherein each other to form the passage such that sound output for the 
the opening comprises a curvature or a stepwise form . speaker is blocked at another end of the passage except for 

8. The mobile communication device of claim 1 , wherein the opening 
the speaker module is attached to the body of the mobile 16. The speaker module of claim 11 , wherein the opening 
communication device . comprises a curvature or a stepwise form . 

9. The mobile communication device of claim 8 , further 17. The speaker module of claim 11 , wherein a sound 
comprising : proof member is disposed between a body of the electronic 

another passage formed through the body of the mobile device and the passage at the opening and is configured to 
communication device , prevent sound from leaking . 

wherein the passage and the other passage are coupled at 18. The speaker module of claim 11 , 
the opening of the passage such that the passage and the wherein at least one of the first body portion or the second 
other passage form a continuous path for passing 50 body portion comprises an attachment structure formed 
sound . as at least a part of the first body portion or the second 

10. The mobile communication device of claim 8 , further body portion , and 
comprising a soundproof member disposed between the wherein the attachment structure is configured to attach 
body of the mobile communication device and the passage the speaker module to a body of the electronic device . 
at the opening and configured to prevent sound from leaking . 
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